Spoken language in children with Down syndrome and in children in a normative group was compared. Growth trends, individual variation, sex differences, and performance on vocabulary, pragmatic, and grammar scales as well as MaxLU (maximum length of utterance) were explored. Subjects were 330 children with Down syndrome (age range: 1-5 years) and 336 children in a normative group (1;4-2;4 years;months). The Swedish Early Communicative Development Inventory-words and sentences (SECDI-w&s) was employed. Performance of children with Down syndrome at ages 3;0 and 4;0 was comparable with that of children in the normative group at ages 1;4 and 1;8 respectively. In comparison with children in the normative group of similar vocabulary size, children with Down syndrome lagged slightly on pragmatic and grammar scales. The early development proceeded in most cases with exponential or logistic growth. This stresses the great potential of early intervention.
I specific language-stimulation programs or if they had additional deficiencies. Children with Down syndrome often suffer from eye disorders; cardiac disorders; asthma; allergies or immunologic diseases; impairment of hearing; and various gastroenterological, neurological, orthopaedic, and endocrinological complaints.
Because there are very few studies describing communicative development in children with Down syndrome in terms of either general trends or variability across children, our primary aim was to provide information relevant to researchers and clinicians in this area. The age at which children with Down syndrome start to talk and, in particular, when their first words are uttered was one focus of the study. Several studies have shown that some children with Down syndrome utter their first words when they are 12 to 24 months old, though substantial individual variation exists. Other studies have noted, however, that it is not until age 3;9 that some children with Down syndrome uttered their first words (Gillham, 1990; Stroeminger. et al., 1984) . In general, the development of a first vocabulary is extremely slow in children with Down syndrome (Gillham, 1990) .
We also wished to describe individual variation in spoken-language development. Inasmuch as there is extensive variation in the age at which first spoken words appear, there is also considerable variability in later communicative development. Gillhaii's (1990) subjects reached the 50-word level between the ages of 3;6 and 6;0. In their age 3;0 subjects, Stroeminger et al. (1984) found that vocabulary size ranged from 0 to 85 words. There is also sizeable variation in the development of mean length of utterance (MLU; Brown, 1973) . Caselli et al. (1998) found that children with Down syndrome were severely delayed in reaching developmental stages and that the children exhibited individual differences. Caselli et al. also found that children with Down syndrome were more advanced in lexical comprehension and' gestures than in lexical production. Also Chapman, Seung, Schwartz, and Kay-Raining Bird (1998) found a specific expressive language impairment in their subjects. However, they found no evidence of a critical period for language development nor of a "syntactic ceiling" of MLU. In a longitudinal study, Fowler (1988) found that at age 4:0, the highest MLU scores obtained by three children were 1.5, 2.2, 'and 2.2 (pp. 236-238) ; at age 5;0 the highest.scores of five children were 1.9, 2.2, 2.3, 3.7, and 3.8. One criterion for inclusion in Fowler's sample was that the child should produce two-word utterances. Accordingly, performance in the Fowler study is expected to be higher than the average performance of children with Down syndrome. ,
In summary, the studies reviewed here indicate-that there is extensive individual variation in children with Down syndrome, both in terms of age at onset of spoken language and in later performance. To our knowledge, however, the magnitude of variation in relation to age has never been the primary focus of previous studies.
Children with Down syndrome have often been matched with unaffected children in terms of nonverbal mental age (see Chapman, 1995) . When such matching has been used, the large variability in the groups of children with Down syndrome has proven to be similar to or greater than the variability among unaffected children. Yet, there is also considerable variation in the performance of unaffected children (Bates, Dale, & Thal, 1995; Berglund & Eriksson, 2000; Eriksson & Berglund, 1999; Fenson et al., 1994) . Miller, Sedley, Miolo, Rosin, and Murray-Branch (1991, cited in Chapman, 1995) found that when spoken and signed words were added children with Down syndrome who used manual signs obtained vocabulary scores similar to those of their unaffected peers matched on mental age. When vocabularies increased in miagnitude, the child mostly added spoken words.
To identify the ages at which the performance of children with Down syndrome parallels the performance of unaffected children was a further aim of this study. Mervis (1990) , for example, compared the performance of children with Down syndrome at age 3;0 to that of unaffected children at age 1;6, suggesting similar qualitative aspects of conceptual development but slower vocabulary development in children with Down syndrome. In a study by Mundy, Sigman, Kasari, and Yirmiya (1988) children with Down syndrome with a mean age of 3;8 obtained expressive language scores comparable to those of unaffected children at age 1;6. Bates et al. (1995) found that infants with Down syndrome lagged several months or years behind unaffected infants in communicative abilities, measured by the American Communicative Development Inventories: Infant version (CDI: Infants; see Fenson et al., 1993) . In the period covered by CDI: Toddlers (Fenson et al., 1993) , the delay was found to be approximately 2 years (Bates et al., 1995) . Smith, von Tetzchner, and Michalsen (1988) found that about half of their subjects with Down syndrome at age 5;0 had scores comparable to those of unaffected children at age 2;6 on the McCarthy scales of children's abilities, whereas the remaining children with Down syndrome had lower scores. Delay was more pronounced with regard to language skills as opposed to their general cognitive functioning among children with Down syndrome. Interestingly, the delay was present in nonverbal communication as well as in speech, suggesting that the language problems among children with Down syndrome are not merely articulatory in nature. Miller (1995) found a language-specific delay in a comparison of children with Down syndrome and unaffected children matched on mental age. He reported that 65% of children with Down syndrome performed at vocabulary levels below the 1 0 i percentile of unaffected children (i.e., the performance of the lowest scoring 10% of the unaffected children); the rate of vocabulary learning was slower than general cognitive development among children with Down syndrome. Harris (1983) found that children with Down syndrome between the ages of 2;6 and 6;9 performed comparably to unaffected children between the ages of 1;5 and 2;5 on MLU. Finally, Fowler's (1988) subject, Rebecca, reached the age 2;4 MLU level of Brown's (1973) subjects (Adam and Sarah) at about age 5;0.
The evidence strongly suggests developmental delay among children with Down syndrome. Whereas the first spoken words may appear at the expected time, spoken language development proceeds.at a slower pace. The age 1;6 level is reached at about ages 3;0 to 3;8 by children with Down syndrome. Further, there is large individual variation with respect to onset of language and later performance.
In the studies thus far reviewed a variety of language measures, such as size of vocabulary, MLU, the McCarthy Scale, and expressive language scores, were employed. Some findings suggest that there are irregularities in the development of language skills. From several studies, there are reports of specific limitations in the development of syntax (both production and comprehension) but no such deficiencies in vocabulary (Beeghly, Weiss-Perry, & Chapman, 1995; Chapman, Schwartz, & Kay-Raining Bird, 1991; Cicchetti, 1990; Miller, 1995) . Bates et al. (1995) , for instance, reported dissociation between grammar scores and vocabulary in children with Down syndrome (i.e., children with Down syndrome had lower grammar scores than their unaffected peers despite matching vocabulary). However, it was not clear whether the difference in rate of development between vocabulary and syntax (grammar) was already present at the first stages of development. In our study, therefore, we regarded it as crucial to examine differences between children with Down syndrome and unaffected children on pragmatic skills, grammar skills, andmaximum length of utterance (MaxLU) when vocabulary was treated as a covariate.
Few studies have documented sex-related language differences in children with Down syndrome. Nonetheless, evidence of sex differences in language abilities in children with Down syndrome was noted in the results from a parental questionnaire study (Buckley & Sacks, 1987) . In children under the age of 14, 70% of the girls and 46% of the boys used sentences of five or more words, whereas in children over the age of 14, 77% of the girls and 70% of the boys used such sentences. To our knowledge, the only study directly addressing the issue of sex differences in language skills is that of Beeghly et al. (1990) . Those authors reported that girls tended to progress more rapidly than boys did.
Aims
The primary aim of this study was to describe the spoken-language development of children in a nationwide sample of Swedish children with Down syndrome and then to compare their development with that of unaffected children in a normative group. The study addressed three target problems: (1) growth trends and individual variation in language performance, (2) sex differences in language performance, and (3) differences between children in the normative group and children with Down syndrome.
Method

Participants
Group With Down Syndrome
The group with Down syndrome comprised 330 children (124 girls and 206 boys) between the ages of 1 and 5;6 (see Table 1 ). The subjects constituted approximately 45% of all children with Down syndrome born in Sweden during 1991 Sweden during -1995 The percentage is based on data from Sweden's Medical Birth Register.) Our subjects constitute an even larger proportion of the actual population because perinatal mortality among children with Down syndrome is very high (as high as 10% tol5% over the first 5 years of life). For 102 of the children (31%), parents indicated that their child had additional deficiencies: 14% had cardiac disorders, 7% had ear complaints or frequent otitis media, 15% had eye disorders, and 5% had neurological or orthopedic problems.
Most of the children were enrolled in languagestimulation programs where speech and manual signs were used simultaneously (n = 288, 87%). Among oneyear-olds, 73% used manual signs, whereas in the older age groups the proportions varied between 83% and 94%. Parents did not indicate which words their child signed. Other communication aids were letters, used by 32 of the children (10%), and computers, used by 28 (8%); both methods wvere used more commonly by older children. Parents did not give more detailed descriptions of how their children used letters or computers. Seven children used pictograms (2%), and one child used BLISS symbols.
Offices from all regions of Sweden responsible for services for children who are mentally delayed recruited the subjects. Criteria for inclusion were specified age range (preschool age).and diagnosis of Down syndrome. The local offices distributed the SECDI to parents, who then returned the completed inventory to the research group. If necessary, reminders were sent to parents by the local offices. Because we did not make a special request for medical records, the data of children with such conditions as translocation or mosaicism are not reported separately.
Before data collection, staff members at the local offices were contacted by telephone in order to obtain information on the number of potential subjects in the relevant ages. During data collection, approximate regionalresponse rates were recorded. Ib examine whether there was any general effect of differential response rates on language and communicative skills, we compared children from regions with a response rate over 60% with those from regions with a lower response rate. For this comparison, we employed data on vocabulary performance in that this is a measure of the earliest developing language skill of the measures used in the present study. A two-way ANOVA (age by response group) was conducted, where children were divided into five groups according to age. Whereas the age effect was significant (p < 0.01), indicating that older children obtained higher scores, the response rate by region was not (p = 0.91). Thus, we aggregated the scores of children from regions with different response Tates in subsequent analyses.
The Normative Group
The children with Down syndrome were compared with a representative sample of unaffected children between the ages of 1;4 and 2;4. The sample was drawn from the SwedishBirth Register andincluded two thirds of all Swedish children born on two specific days. The data, which were derived from Berglund and Eriksson (2000) , comprised 900 reports on 336 children from two cohorts. Each child was measured on one-to three occasions. The children were followed over 6 months: Parental reports were requested three times during this period. The chief inclusion criterion was that the child should be able to speak Swedish. A few children who lived abroad and were recently internationally adopted or who' were diagnosed as developmentally delayed were excluded. A response rate of 88% was obtained. In total, 476 reports on girls and 424 reports on boys were collected.
Instrument and Procedure
The SECDI-w&s, as described in Berglund and Eriksson (2000) , was used to obtain scores for vocabulary, pragmatic skills, and grammar skills. The vocabulary score was computed from all words the parents had indicated their child produced from a 710-item checklist containing words from 21 semantic categories. Deviation from standard pronunciation was accepted. Pragmatic skills is here used in a restricted sense to denote the ability to communicate about future or past events, about absent objects or persons, and to express ownership, disregarding linguistic form. These achievements increase the child's competence "to do things with words" but do not themselves reflect different communicative functions. The parents answered five questions about their child's pragmatic skills. Two measures of grammar were employed. The grammar score was calculated from questions about whether the child combined words and whether he or she used morphological markers for the possessive form, definite singular, definite plural, plural marking of nouns, and past-tense of verbs. The child received a score of 1 on items in the pragmatic and grammar scales if the parent reported that the child occasionally performed the target behavior and a score of 2 if this occurred often. The MaxLU score is a MLU count (in morphemes) of examples of three long utterances the parents recently had heard their child produce. Reliability scores for vocabulary, pragmatic, and grammar were examined previously in the normative group. Intra-individual test-retest scores (i.e., percentage of items the child performed with a similar or larger score 3 months later) were calculated for the normative group (Berglund & Eriksson, 2000) . The test-retest reliability scores for the 197-22 month interval in children in the normative group are given in Table 2 for each language skill measure. Also, the Cronbach alpha scores for 22-month-old children (n = 311) are specified.
Additional information on the validity and reliability measures in relation to the SECDI-w&s was reported in Berglund and Eriksson (in press ). The use of parental reports on language of mentally delayed children was discussed in Berglund (1992) and in Miller,; Sedley, and Note. MaxW was MW calculated over 1-3 long utterances written down by parents. A score oF 0 was given if children did not use any words. A score of 1 was given if the parent had not given any examples of long sentences and the child had a vocabulary of 1-100 words (indicated in the vocabulary section). The MaxW score was coded as missing if the parent had not given any examples of long sentences and had indicated that the child combined words (item 6 -grammar skills) or if the parent had not given any examples of long sentences and the child had a vocabulary of more than 100 words (indicated in the vocabulary section).
Miolo (1995) . Parents of children with Down syndrome are able to describe the language skills oftheir children and are as competent as parents of unaffected children.
Statistical Procedures
The children with Down syndrome were divided into 10 age groups. These half-year groups were used for descriptions of developmental trends and individual variations on the four language measures. Number and sex of children in each age group are given in Table 1 . Developmental trends and individual variation were described by median values and first and third quartile for all language measures (vocabulary size, pragmatic skills, grammar score, and MaxLU). In addition, the 1 0 th and 9g 0 h percentiles are also given for vocabulary size, the scale with the greatest variation. For the five age groups representing whole years, proportions of children using more than 1, 2, 10, and 50 words were reported. The same age groups were used to test age and sex effects in the ANOVAs for each of the language measures.
We also sought to determine which equation-linear, exponential, or logistic-best fit the data. Of course, linguistic skills cannot proceed exponentially in the long run. Proficient users acquire by definition few new features. Hence, logistic equations have greater face validity than exponential functions in early language development. However, logistic growth curves in the present stages of language development might reflect ceiling effects of the employed scales rather than a genuine pattern of language acquisition. Therefore, we model both logistic and exponential equations as well as linear equations. In this analysis all data of children in the normative group between the ages of 16 and 25 months were used, as well as all data of children with Down syndrome. To make the analysis feasible, scores of zero in vocabulary, pragmatic skills, and grammar skills were changed to 0.01. Language development, in measures yielding significant sex effects, were modelled by using the best-fitting equations for each sex separately. To describe development in measures without significant sex effects, the total scores were used.
Results
The results of the growth trend and individual variation in language performance are reported separately for each of the four language measures. Next, we explore age and sex differences in language skills. An evaluation of which regression functions best represented the language skills of children was also undertaken. Finally, we present the development of the pragmatic and grammar scales in children with Down syndrome as they compare with those of children in the normative group matched for vocabulary size or MaxLU.
Developmental Trends
Vocabulary Scores
Some of the children with Down syndrome uttered their first spoken words by their first birthday. Proportions of children passing the milestones of 1, 2, 10, and 50 spoken words at various ages are shown in Table 3 , together with maximum language scores for each age group. A majority of the children 'used more than 10 words at age 2. The 50-word milestone was passed by more than half of the children at about age 4.
Median vocabulary scores (50th percentile) increased steadily with age: 0 words in 1-year-olds, 10.5 words in 2-year-olds, 16 words in 3-year-olds, 53 words in 4-yearolds, and 198 words in 5-year-olds (see Figure 1) . To illustrate the large individual differences, in each age Table 3 . Percentage of children passing the 1 -word, 2-word, 1 0-word, and 50-word milestones and the maximum number of words reported for the best-performing child in each age group. group there were children who did not use any words at all, and'there were also a number of older children who had a vocabulary of more than 600 words.
Age in years
Pragmatic Skills
Pragmatic skills were measured using five items from the SECDI (maximum score 10 points). There seems to be a ceiling effect for pragmatic scores, whereby the 7 5 th percentile lies close to the maximum score beyond age 4;6 (see Figure 2 ). Yet, 19% of the parents of the 5-year-olds did not indicate that their children performed any of the pragmatic activities. The pragmatic skills section of the SECDI contains one item indicating whether a child understands when the parent talks about absent persons or objects. This was the first pragmatic skill developed in most of the children and was mastered by 19% of the children at age 1;6, by 40% at age 2, 62% at age 3, 81% at age 4, and 79% at age 5.
Grammar Score
The grammar score section of the SECDI comprises six items, yielding a maximum score of 12 points. There were examples of children who combined words (13%o) or used morphological markers (3%) at age 2, though the overall median score for grammar skills did not rise above 0 until after age 3;6 (see Figure 3) .
MaxLU
A score of 1 on the MaxLU indicates that a child uses single words only, and at least 25% of the children in all age groups had a score of 1 (or did not use any words). As a consequence the 25ti percentile is not displayed in Figure 4 . A higher score indicates that a child uses at least two-word expressions (or two-morpheme utterances). Most of the children age 4 and over combined words; nonetheless, there were over 25% who did 
Effects of Age and Sex
To examine whether there were any effects of age and sex on the various language measures, two-way ANOVAs (age by sex) were performed. For vocabulary (the earliest developing skill), performance at ages 1, 2, 3, 4, and 5 was examined. Pragmatic skills (developing slightly after the first utterances) were analyzed for the age 2, 3, 4, and 5 groups. For analyses of grammar and MaxLU scores (late-developing skills), the age 3, 4, and 5 groups were considered. All analyses revealed significant effects of age. The age effects were further explored by one-wayANOVAs and Tukey post hoc tests (p < .05). In the case of vocabulary, 1-, 2-, and 3-year-olds did not differ significantly, yet 4-year-olds produced significantly higher scores than the younger children, and 5-year-olds produced significantly higher scores than 4-year-olds. In pragmatic skills, the scores of 2-, 3-, and 4-year olds differed significantly, yet 4-and 5-year-olds did not differ significantly (close to ceiling). The grammar scores of 3-, 4-, and 5-year-olds differed significantly. Finally, in MaxLU, 3-year-olds produced significantly shorter utterances than 4-and 5-year-olds, who did not differ significantly.
The effects of sex for vocabulary and pragmatic skills -were significant. Girls scored higher than boys did. No age-by-sex interaction was revealed (see Table 4 ).
Developmental Comparisons for the Different Language Measures
We examined the R 2 values to evaluate which functions were most efficient in representing the different distributions. Three kinds of function (linear, exponential, and logistic) were examined for each language measure in both groups of children (see Table 5 ). The exponential and logistic growth curves yielded identical values and had the highestR 2 values for vocabulary size, grammar skills, and MaxLU, regardless of group. Further, linear functions yielded the best fit for pragmatic skills, regardless of group. The ages when children with Down syndrome and children in the normative group performed similarly are illustrated in Figure 5 , each panel of which illustrates either a linear or exponential regression plot depending on which type yielded the highest explained variance. Note. For Vocabulary, Pragmatic, and Grammar skills a score of 0 was altered to a score of 0.01 to make possible the examination of logisfic and exponential functions. Children with Down syndrome (DS) age 1-5 years and children in the normative group (NG) age 16, 19, 22, and 25 months were included in the analysis. 
Age of NG children (DS children) in months
Furthermore, we wanted to explore whether the early word growth could be described by a growth function other than an exponential one. To test this possibility we performed an analysis inwhich only children with vocabularies of 50 or fewer words were included. (This is before the vocabulary spurt is expected to occur.) The linear function (R 2 = 0.181) and exponentiai and logistic functions yielded close results (R 2 = 0.174). Hence, it seems that linear, exponential, and logistic functions illustrate the growth of the small vocabularies (<50 words) about equally well.
Data for boys and girls are plotted separately in Figure 5 (A and B) , illustrating the developmental trends, -matched for age, for the skills with significant sex differences (vocabulary size and pragmatic skills). In the vocabulary plot (A) we used exponential regression, and in the pragmatic plot (B) we used linear regression because these kinds of functions yielded highest explained variance. The girls scored higher than the boys in both groups of children, and the differences between girls with Down syndrome and boys with Down syndrome were larger than the differences between girls and boys in the normative group for both vocabulary size and pragmatic skills.
Developmental Differences: Pragmatic Scale, Grammar Scale, and MaxLU
Three stepwise regression analyses (with entering criterion of F < .05 and removal criterion of F > .10) were computed to explore differences between children with Down syndrome and children in the normative group on the pragmatic scale, on the grammar scale, and on MaxLU. Vocabulary size and sex were added to the models in addition to group (children with Down 
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syndrome and children in the normative group) to control the possible influences from these variables. Vocabulary size entered first in all three equations, explaining most of the variance. Group entered all equations in the second step. Although always significant, the increase in explained variance caused by group was small: .036 for the pragmatic scale, .004 for MaxLU, and .002 for the grammar scale. Children in the normative group with vocabulary equal to that of children with Down syndrome generally scored slightly higher on a ll three scales. Sex never entered the models (see Table 6 ).
Developmental Differences on Single Skills for Subjects Matched for Vocabulary
The order of development of single pragmatic skills was strikingly similar between children, regardless of group, when matched on vocabulary size. The main order was the following: "understood when parent talked about absent objects," 'talked about absent owner," "talked about absent object," "talked about future events," and "talked about past events." Also the order in development of grammatical markers was strikingly similar between children with Down syndrome and children in the normative group. Children first started to combine words; thereafter they used genitive markers; and use of definite singulars, definite plurals, and indefinite plurals appeared before the use of past tense. Children also started to combine words at similar percentages over the different vocabulary size. To further explore the differences between children with Down syndrome and children in the normative group, logistic regressions were computed for the individual items of the pragmatic scale and the grammar scale. Vocabulary size, MaxLU, and sex were included in the models as covariates. These analyses revealed that children in the normative group more often than children with Down syndrome with a similar vocabulary size talked about ownership, talked about missing things, and understood talk about missing things. Further, children in the normative group more often than children with Down syndrome marked genitives and the definite and indefinite forms in singular. Boys spoke slightly more about past times than girls did (see Table 7 ). 
Discussion
Growth Trends and Individual Variations in Language Performance
We found that the first word appears approximately one year after birth in about 10% of the children with Down syndrome and that after 2 years 80% had begun to talk. Furthermore, some children with Down syndrome start to talk at about the same age as children in the normative group (cf. Eriksson & Berglund, 1999) . In this respect, we agree with Chapman (1995) that the rate of acquisition is slower in most children but not necessarily the onset of lexical acquisition. However, between 10% and 20% of the children with Down syndrome had less than 10 words in their spoken vocabularies when they were 3 to 5 years old, and there were some children who had not started to talk at all, regardless of age.
The 50-word milestone was achieved by about 25% of the children with Down syndrome at age 3, by about 50% at age 4, and about 75% at age 5. Thus, a substantial proportion of the children in our study attained this level at an earlier age than Gillham's (1990) subjects. At age 3;0 our subjects had an average vocabulary of 36.0 words (range: 0-165 words), which can be compared with the Stroeminger et, al. (1984) finding of a mean of 18.5 words (range: 0-85 words). The discrepancy partly might be explained by the use of different language measures in the two studies.
The majority (87%) of children in this study used speech and manual signs simultaneously. Therefore, the children with Down syndrome with the smallest spoken vocabularies are slightly underestimated in terms of the size of their "total" vocabularies in relation to children in the normative group. However, when the vocabularies increase in size, children with Down syndrome mostly add spoken words to their repertoire (Miller et al., 1991 , cited in Chapman, 1995 . Hence, the higher vocabulary scores in the present study should be close to the total vocabularies of children with Down syndrome. However, it would be expedient of future studies in this area to assess the children's manual vocabularies as well.
Our language predictions from linear regression and exponential equations indicate that the performance of 36-month-old children with Down syndrome parallels the performance of unaffected children at about 16 months old (see Figure 5[A-D] ). This finding confirms the result of Mervis (1990) that, on average, 3-year-old children with Down syndrome perform similarly to unaffected children at age 1;6.
We noted that 48-month-old children with Down syndrome performed at a level approaching that of 20-month-old unaffected children. Mundy et al. (1988) compared children with Down syndrome at age 3;8 with unaffected children at age 1;6, thus making a comparison between groups that we found had matching results in this study. Bates et al. (1995) reported-that children with Down syndrome lagged approximately 2 years behind unaffected subjects over the period covered by CDI: 'Ibddlers, and our results are also in line with this finding. In our study, 3-year-olds lagged by about 20 months and 4-year-olds by about 28 months. Smith et al. (1988) obtained similar results for 5-year-old children with Down syndrome and unaffected children at age 2;6 in terms of performance on the McCarthy scales of children's abilities. However, they found that delay in language skills of children with Down syndrome was even more prolonged. This finding seems comparable to our result regarding magnitude of delay. Harris (1983) found the MLU of children with Down syndrome between ages 2;6 and 6;9 years was comparable to that of unaffected children between ages 1;5 and 2;5. Our results indicate that about 5% to 10% of children with Down syndrome combine words in the period from age 2 to 2;6 and that about 70% do so at age 5;6. In this respect, Harris's findings are in accord with ours.
In the comparison of different growth functions, we observed almost identical patterns in the children with Down syndrome and -the children in the normative group, suggesting common growth patterns across children independent of the presence of dysfunction. An exponential or a logistic curve y'ielded the highest explained variance (R 2 ) in three of the measures, whereas the development of pragmatic skills was better described by a linear equation. That the pragmatic scale was different from the other scales suggests that the development measured by the pragmatic scale may be governed by other cognitive or linguistic principles. However, more data on the development of pragmatic skills and their relations to other measures are needed before this issue can be settled conclusively. Robinson and Mervis (1998) have explored individual growth curves of vocabularies in children with Williams or Down syndrome. They found that a logistic growth curve was most typical and that growth rate was negatively correlated with a linear fit. However, in 3 of the 5 children with Down syndrome in the Robinson and Mervis study, language development was best characterized by linear growth. In the present study, we found that several of the measures are best described by exponential or logistic curves. As we have shown here, linear, exponential, and logistic equations yield about the same explained variance before the 50-word milestone is reached. Thus, it seems that the Robinson and Mervis findings are compatible with our group data.
The Significance of Sex Differences in Language Skill
Our study confirms earlier findings of sex differences in language skills of children with Down syndrome (Beeghly et al., 1990; Buckley & Sacks, 1987) . Significant sex differences in our study were found for both vocabulary and pragmatic skills, on which girls on average perform better than boys do. However, in contrast to Fenson et al. (1994) among others who reported small but consistent differences between unaffected boys and girls, Berglund and Eriksson (2000) and Eriksson and Berglund (1999) found no differences between boys and girls among unaffected Swedish-speaking children. It therefore becomes important to ask if there are factors associated with Down syndrome that are responsible for the superior language performance of girls as compared to boys among children with Down syndrome. One such set of factors would be if boys with Down syndrome had more additional deficiencies than girls with Down syndrome. Yet, in analyzing additional deficiencies in the present study group, Berglund (1998) found no difference in the distribution between boys and girls. We therefore suggest that more research should be devoted to explaining the sex differences in language skills among children with Down syndrome.
Language Skills Among Children With Down Syndrome and Children in the Normative Group
The order of development of single items on the grammar and the pragmatic scales was strikingly similar on the part of children with Down syndrome and children in the normative group. However, when matched on vocabulary size, children with Down syndrome lagged behind children in the normative group on the pragmatic scale, on the grammar scale, and on MaxLU. This effect was small but was probably somewhat underestimated because only the spoken vocabularies of children with Down syndrome were counted. Their total vocabularies with manual signs included would have been larger, thus emphasizing the lag (cf. the results on lexical comprehension and gestures by Caselli et al., 1998) . A lag in grammar skills is in accord with the findings of Murray-Branch (1993, cited in Chapman, 1995) and Wiegel-Crump (1981) . The lag in pragmatic skills among children with Down syndrome as compared with children in the normative group matched on vocabulary size was actually greater than the lag in grammar skills. A lag in pragmatic skills is related to the often-cited restriction among children with Down syndrome to "talk about here and now" (cf. Layton & Sharifi, 1978; Leudar, Fraser, & Jeeves, 1981; Rondal, 1978 , all citedin Chapman, 1995 . However, the present findings do not suggest an inability on the part of children with Down syndrome to talk about absent objects, owners, and past and future situations. They just did it a little later than the children in the normative group.
Limitations of the Study
Because the study used a parental questionnaire, information dealing with nonverbal mental age could not be obtained. For children who have small spoken vocabularies and who use signs to facilitate communication, their true vocabularies might have been underestimated.
Another limitation is that because we used parental questionnaires for the whole population of preschool children with Down syndrome in Sweden, it was not feasible to obtain medical records. Thus, such important information as hearing status was not available. Nonetheless, we did ask parents a global question about the health conditions of their child. Berglund (1998) analyzed the potential detrimental effects that additional deficiencies have on vocabulary scores. If a child had ear disorders or a hearing impairment, this was significantly associated with increased risk for low vocabulary scores, but only when the child had other deficiencies (e.g., eye disorders, cardiac disorders, or neurological or orthopaedic problems). Having an ear or hearing disorders alone did not yield a significantly increased relative risk for low vocabulary scores. Obviously, these findings suggest that medical records on hearing or screening of hearing status (and the presence of other deficiencies) should be included in language studies of children with Down syndrome.
Implications of Findings on Language Therapy in Children With Down Syndrome
The timetables from this study on the development of language skills in children with Down syndrome are clinically useful. Using timetables makes it possible to give parents a reasonable idea about the language delay in their child and what to expect in the development of spoken vocabulary. Because of significant sex differences in language skills, parents need to be informed about how this affects their child. According to the measures used here, children with Down syndrome are mainly delayed and only marginally deviant in their language skills. However, the vocabulary develops slightly ahead of pragmatic and grammar skills. Therefore, it seems important that language stimulation programs pay special attention to pragmatic and grammar skills.
The form of the developmental function for various linguistic skills also has possible implications for language stimulation programs. Other things being equal, a small improvement in a skill with an exponential or logistic function yields a higher later payoff than an improvement of equivalent size in a linearly developing skill. Taken together with the argument above and the present finding of a linear development of pragmatic skills a good case can be made for developing programs directed at stimulating grammar skills in children with Down syndrome. However, other things are rarely equal, and there are probably causal links between different linguistic skills. For example, it seems reasonable that a basic categorization of the world in the past, in the present, and in the future, as assessed by the pragmatic scale, is necessary before the particular grammatical form that marks these categories in language can be acquired. If this is true, training programs should focus on the pragmatic skills before tackling grammar skills. A lexicon-driven model for the acquisition of gramniar is also consistent with the present findings. However, such a model must explain why children with Down syndrome in general need a somewhat larger vocabulary than children in the normal group to reach a corresponding level of grammar. A likely explanation would be in terms of weaker representational or computational resources in children with Down syndrome.
